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Comparative analysis of the functional status of women with 
osteoarthritis of the hip or knee joint

Abstract

Objective. The objective of the study was to compare the level of functional ef iciency and factors in luencing it in women after 

the age of 50 with advanced osteoarthritis of the hip (coxarthrosis) or knee (gonarthrosis) joint.

Material and methods. The study included 70 women aged 50–90 years with coxarthrosis (n = 35) or gonarthrosis (n = 35), stage 

3 according to the Kellegren‑Lawrence scale.

The functional status was assessed based on the Tinetti test and the Two‑scales test. The Likert scale rated pain, stiffness, and 

the dif iculty of getting up and putting on socks. The quality of life was assessed using a 100‑point scale.

Results. Women with coxarthrosis achieved worse results in the Tinetti test in the part concerning gait (p < 0.01) and balance (p < 0.05). 

Pain and stiffness determined the results of most tests. Patients with gonarthrosis had greater problems with walking on lat 

surfaces and with getting up from a chair (p < 0.001). Pain determined dif iculties when walking and putting on socks, and 

stiffness in luenced dif iculties in walking, standing up, putting on socks, and the results of the Tinetti test.

Conclusions. 

1. Stiffness and pain deteriorate functional ef iciency in women with coxarthrosis and gonarthrosis.

2. Greater problems with gait and balance occur in women with coxarthrosis, while women with gonarthrosis have greater 

dif iculties with walking on lat surfaces and getting up from a chair.

Key words: 

osteoarthritis, hip joints, knee joints, functional ef iciency, Tinetti test

Streszczenie

Cel pracy. Celem badania było porównanie poziomu sprawności funkcjonalnej oraz czynników na nią wpływających u kobiet 

z zaawansowaną chorobą zwyrodnieniową stawu biodrowego (koksartroza) lub kolanowego (gonartroza) po 50. roku życia.

Materiał i metodyka. Badaniami objęto 70 kobiet w wieku 50–90 lat z koksartrozą (n = 35) lub gonartrozą (n = 35), 3 stopień wg 

skali Kellegrena‑Lawrence’a.

Ocenę stanu funkcjonalnego przeprowadzono w oparciu o test Tinetti i test dwóch wag. W skali Likerta oceniono ból, sztywność 

oraz poziom trudności przy wstawaniu z siadu i zakładaniu skarpet. Ocenę jakości życia dokonano przy użyciu 100‑stopniowej 

skali. 

Wyniki. Kobiety z koksartrozą osiągały słabsze wyniki w teście Tinetti w części dotyczącej chodu (p < 0,01) i równowagi (p < 0,05). 

Ból i sztywność determinowała wyniki większości testów. Pacjentki z gonartrozą miały większe problemy z chodem po płaskim 

terenie oraz przy wstawaniu z krzesła (p < 0,001). Ból determinował u nich występowanie trudności podczas chodu i zakładania 

skarpet, a sztywność wpłynęła na trudności podczas chodu, wstawania z siadu, zakładania skarpet oraz wyniki testu Tinetti.

Wnioski. 

1. Sztywność i ból wpływają na pogorszenie sprawności funkcjonalnej u kobiet z koksartrozą i gonartrozą.

2. Większe problemy z chodem i równowagą występują u kobiet z koksartrozą, natomiast u kobiet z gonartrozą występują 

większe trudności z chodem po płaskim terenie i przy wstawaniu z krzesła.

Słowa kluczowe:

choroba zwyrodnieniowa, stawy biodrowe, stawy kolanowe, sprawność funkcjonalna, test Tinetti
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Introduction
Osteoarthritis is one of the most common diseases of the mu‐
sculoskeletal system and is not only a health problem, but also 
a social one [1].
The worldwide increase in obesity, lack of sufficient physical 
activity and joint injuries related to the increased interest in 
sport contribute to the increase in the number of people suffe‐
ring from osteoarthritis [1, 2].
It is estimated that this disease affects every third person over 
65 years of age, and its prevalence in the age group over 75 is 
80% [3]. Large joints – hip and knee  are particularly vulne‐
rable to the development of osteoarthritis. Osteoarthritis of 
these joints in the general population affects 4.5% of women 
and 2.3% of men [1, 3].
Due to hormonal changes occurring during menopause, 
women are predisposed to degenerative changes. It has be‐
en proven that the reduction in the amount of oestrogen in‐
volved in the metabolism of cartilage, observed in this 
period of life, has an impact on the development and pro‐
gression of this disease [4]. An increasing number of stu‐
dies show that women using hormone replacement therapy 
have a lower risk of developing osteoarthritis than those 
who do not. However, there is insufficient evidence to re‐
commend its use for prophylactic and therapeutic purposes 
[5].
The progressive nature of the disease and accompanying pa‐
in, reduced range of motion and stiffness gradually lead to 
the deterioration of the functional status and quality of life of 
patients [2, 6]. An effective conservative method of treating 
this disease has not been developed. However, the use of ar‐
throplasty in advanced osteoarthritis has been a breakthrough 
[6].
Due to the aging of the population and the long waiting time 
for scheduled treatments, it seems justified to undertake mul‐
tidirectional preventive measures that may improve the health 
of patients [7]. Treatment should focus on the factors that ha‐
ve the greatest impact on maintaining and improving the pa‐
tient’s comfort in everyday life. Therefore, it seems important 
to search for factors that determine functional efficiency. De‐
pending on the affected joint (hip/knee) functional problems 
may vary. Therefore, the physiotherapeutic treatment should 
be planned taking into account different goals (individual ne‐
eds of the patient).

Objective
The objective of the study was to compare the level of functional ef‐
ficiency and the factors influencing it in women above 50 years of 
age with coxarthrosis or gonarthrosis.

Material and methods
The study was conducted among 70 women with coxarthrosis 
(n = 35) and gonarthrosis (n = 35). 
The study included women over 50 years of age with stage 3 
osteoarthritis according to the KellegrenLawrence scale, able 
to walk at least 10 meters, who gave written consent to partici‐
pate in the study. Women with significant mobility disorders 
related to problems other than osteoarthritis (e.g. spastic ten‐
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sion, peripheral nerve paralysis, high degree of peripheral 
circulatory disturbance, central balance disorders) were exc‐
luded from the study. The study was conducted with the 
consent of the Bioethics Committee of the Medical Univer‐
sity of Lodz.
Medical history included data on age, gender, height, we‐
ight and comorbidities. Based on the measurements of he‐
ight and weight, the body mass index BMI  Body Mass 
Index [8] was calculated.
A 5point Likert scale was used to assess pain while wal‐
king on flat surfaces and up the stairs, stiffness in the 
morning and during the day, and the level of difficulty in 
getting up from a sitting position and putting on socks 
[9].
The Twoscales test was performed to assess load symme‐
try on both lower limbs in a standing position (Symmetry 
Index – SI). Normal values of the index range from 1.0 to 
1.15 [10].
The Tinetti test was used to assess balance and gait. The 
Tinetti test consists of 9 balance tasks (maximum score 
16) and 7 tasks involving gait (maximum score 12) [11].
Based on a 100point numerical scale, the quality of life 
was assessed. A point value of 0 means bad and 100 me‐
ans perfect quality of life.

Statistical analysis
The calculations were made using STATISTICA 13.3 stati‐
stical package. Quantitative variables were described with 
descriptive characteristics: mean, median (Me), minimum 
and maximum (min. and max.), first and third quartiles 
(Q25 and Q75) and standard deviation (SD). Normality of 
distributions was verified with the ShapiroWilk test.
Ordinal variables were characterized by specifying the 
number for individual categories. Ordinal variables with 
a large number of categories were characterized by addi‐
tionally giving Me, min. and max. and Q25 and Q75. Spe‐
arman’s correlation coefficient was used to assess the 
relationship between quantitative variables. 
In order to compare the groups, Student’s ttest and non
parametric MannWhitney U test were used. The odds ra‐
tio for the occurrence of difficulties in performing every‐
day activities and the 95% confidence interval were also 
assessed. The level of statistical significance was p < 0.05.

Results
Patients’ characteristics are presented in Table 1.
There were no statistically significant differences between 
the groups in terms of age, weight, height, BMI and SI. 
However, they occurred for the Tinetti test and selfasses‐
sment of health condition. Women with coxarthrosis, com‐
pared to those with gonarthrosis, scored lower on the 
Tinetti test, but assessed their general health higher.
The results of the tests on the level of pain and stiffness 
as well as functional efficiency are presented in Tables 2 
and 3. There were no differences in the perception of 
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pain and stiffness between the groups (Table 2). Patients 
with gonarthrosis had greater problems when walking on 
flat surfaces and with getting up from a chair (Table 3).
Among the women with coxarthrosis, 18 had discopathy, 
9 had osteoporosis, 5 had diabetes, 4 had a stroke, and 3 
reported hearing impairment or had a heart attack. In 
contrast, in the group of women with gonarthrosis, 10 
had discopathy, 3 had osteoporosis, diabetes and 

Tab. 2 The level of feeling stiffness and pain

Dolegliwości bólowe: chód po płaskim

Pain: walking on flat surfaces

Dolegliwości bólowe: chód po schodach

Pain: walking up the stairs

Sztywność poranna

Morning stiffness

Sztywność w ciągu dnia

Stiffness during the day

N % N % p Effect size

Variable Class Hip joint Knee joint

1

2

3

4

1

2

3

4

1

2

3

4

5

1

2

3

4

7

10

14

4

4

4

10

17

5

5

12

12

1

6

5

21

3

20

28.57

40

11.43

11.43

11.43

28.57

48.57

14.29

14.29

34.29

34.29

2.86

17.14

14.29

60

8.57

3

8

23

1

0

0

21

14

2

12

15

5

1

2

8

21

4

  8.57

22.86

65.71

 2.86

0

0

60

40

5.71

34.29

42.86

14.29

2.86

5.71

22.86

60

11.43

0.312

0.689

0.208

0.535

−0.129

−0.051

0.168

−0.077

Tab. 3 Poziom sprawności funkcjonalnej pacjentek
Tab. 3 The level of functional efficiency of the patients

Difficulty when walking on flat surfaces

Difficulty when walking up the stairs

Difficulty when getting up from a chair

Difficulty when putting on socks

N % N % p Effect size

Variable Class Hip joint Knee joint

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

19

13

2

1

3

0

11

21

8

8

15

4

3

3

15

14

54.29

37.14

5.71

2.86

8.57

0

31.43

60

22.86

22.86

42.86

11.43

8.57

8.57

42.86

40

0

9

24

2

1

2

18

14

0

2

23

10

0

6

15

14

  0

25.71

68.57

 5.71

2.86

5.71

51.43

40

0

5.71

65.71

28.57

0

17.14

42.86

40

< 0.001

0.155

< 0.001

0.914

−0.78

0.178

−0.46

−0.015

N – liczebność, p – poziom istotności statystycznej / N – number, p – statistical significance
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respiratory diseases, 2 had a stroke, and 1 had a heart 
attack or hearing impairment.
The study also assessed the impact of factors determining 
functional efficiency and selfassessment of health. These 
results are presented in Table 4 and 5.
In women with coxarthrosis, pain and stiffness contributed to 
the deterioration of functional efficiency in most tests, except 
for the Tinetti test (gait section) and SI. Balance and self
assessment of health deteriorated with age. Increased BMI 
increased the level of difficulty in walking up the stairs and 
putting on socks, as well as worse results in the Tinetti test 
concerning balance. The number of comorbidities did not 
affect the functional status of patients with coxarthrosis.
In women with gonarthrosis, joint stiffness reduced functional 
efficiency in most tests, excluding SI and selfassessment of 
health. Pain had a significant impact on the level of difficulty 
when walking, both on flat surfaces and up the stairs. In older 
patients, gait deteriorated, and they scored worse on the total 
Tinetti test. BMI had no effect on the functional status of 
women.

Tab. 4. Factors influencing functional efficiency and selfassessment of health in patients with coxarthrosis

Age 

Weight 

Height 

BMI

Pain when walking on flat surfaces

Pain when walking up the stairs

Morning stiffness

Stiffness during the day

Number of comorbidities

r/p Symmetry 

index

Difficulty 

when walking 

on flat surfa‐

ces

Difficulty 

when walking 

up the stairs

Difficulty 

when standing 

up from a sit‐

ting position

Difficulty 

when putting 

on socks

Tinetti balan‐

ce

Tinetti gait Tinetti total Health self

assessment

r

P

r

P

r

P

r

P

r

P

r

P

r

P

r

P

r

P

−0.071

NS

−0.051

NS

−0.351

0.039

0.066

NS

0.160

NS

0.211

NS

0.197

NS

−0.032

NS

0.092

NS

−0.040

NS

0.028

NS

−0.121

NS

0.064

NS

0.369

0.029

0.318

NS

0.289

NS

0.141

NS

0.253

NS

0.098

NS

0.267

NS

−0.043

NS

0.354

0.037

0.486

0.003

0.751

0.000

0.508

0.002

0.431

0.010

−0.005

NS

0.000

NS

0.193

NS

0.057

NS

0.205

NS

0.610

0.000

0.528

0.001

0.529

0.001

0.677

0.000

0.020

NS

0.289

NS

0.343

0.044

−0.044

NS

0.411

0.014

0.647

0.000

0.482

0.003

0.558

0.000

0.345

0.042

0.114

NS

−0.356

0.036

−0.241

NS

0.111

NS

−0.334

0.050

−0.553

0.001

−0.408

0.015

−0.511

0.002

−0.434

0.009

0.055

NS

0.054

NS

−0.070

NS

0.043

NS

−0.075

NS

−0.145

NS

−0.097

NS

−0.265

NS

−0.129

NS

0.179

NS

−0.265

NS

−0.197

NS

0.078

NS

−0.268

NS

−0.507

0.002

−0.367

0.030

−0.516

0.002

−0.397

0.018

0.064

NS

−0.435

0.009

−0.202

NS

0.090

NS

−0.272

NS

−0.482

0.003

−0.450

0.007

−0.435

0.009

−0.363

0.032

0.004

NS

r – correlation coefficient, p – statistical significance, NS – no statistical significance, BMI – Body Mass Index
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The presence of morning stiffness in patients with coxarthrosis 
increased the chance of difficulties in putting on socks (OR 24; 
95% CI 2.281–252.49; p = 0.008), while the chances of 
difficulty when getting up from a sitting position were higher 
in women experiencing pain when walking on flat surfaces 
(OR 8.4; 95% CI 1.829–38.568; p = 0.006) and up the stairs 
(OR 14; 95% CI 1.486–131.885; p = 0.021).

Discussion
Osteoarthritis of the knee and hip joints, due to its progressive 
nature, may lead to a significant reduction in functional 
efficiency and, consequently, to disability [1]. The objective of 
this study was to identify factors that influence functional 
efficiency in women with advanced osteoarthritis. Research 
shows that the main determinants of functional disorders are 
pain and stiffness, both in women with gonarthrosis and 
coxarthrosis. These factors are among the basic symptoms of 
osteoarthritis, and the degree of their severity may indicate the 
advancement of the disease in the radiological image [12]. 
Moreover, the severity of pain in patients with osteoarthritis 

Tab. 5. Czynniki wpływające na sprawność funkcjonalną i samoocenę stanu zdrowia u pacjentek z gonartrozą
Tab. 5. Factors influencing functional efficiency and selfassessment of health in patients with gonarthrosis

Age 

Weight 

Height 

BMI

Pain when walking on flat surfaces

Pain when walking up the stairs

Morning stiffness

Stiffness during the day

Number of comorbidities

r/p Symmetry 

index

Difficulty 

when walking 

on flat surfa‐

ces

Difficulty 

when walking 

up the stairs

Difficulty 

when standing 

up from a sit‐

ting position

Difficulty 

when putting 

on socks

Tinetti balan‐

ce

Tinetti gait Tinetti total Health self

assessment

r

P

r

P

r

P

r

P

r

P

r

P

r

P

r

P

r

P

0.165

NS

−0.048

NS

−0.050

NS

−0.035

NS

0.378

0.025

0.093

NS

0.179

NS

0.020

NS

0.387

0.021

0.135

NS

0.098

NS

0.158

NS

0.057

NS

0.764

0.000

0.416

0.013

0.526

0.001

0.421

0.012

0.392

0.020

−0.105

NS

−0.006

NS

0.004

NS

−0.016

NS

0.405

0.016

0.639

0.000

0.108

NS

0.366

0.030

−0.036

NS

0.116

NS

−0.044

NS

0.199

NS

−0.107

NS

0.257

NS

0.298

NS

0.356

0.036

0.335

0.049

0.058

NS

−0.063

NS

0.022

NS

0.125

NS

−0.034

NS

0.572

0.000

0.310

NS

0.385

0.022

0.311

NS

0.262

NS

−0.187

NS

−0.159

NS

−0.031

NS

−0.135

NS

−0.234

NS

−0.128

NS

−0.337

0.048

−0.276

NS

−0.378

0.025

−0.625

0.000

0.104

NS

0.026

NS

0.098

NS

−0.061

NS

−0.141

NS

−0.174

NS

−0.466

0.005

−0.221

NS

−0.412

0.014

−0.129

NS

−0.099

NS

−0.093

NS

−0.207

NS

−0.224

NS

−0.323

NS

−0.395

0.019

−0.417

0.013

0.235

NS

−0.151

NS

0.144

NS

−0.203

NS

0.007

NS

0.119

NS

0.203

NS

0.325

NS

0.142

NS

r – correlation coefficient, p – statistical significance, NS – no statistical significance, BMI – Body Mass Index
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may determine efficiency to a greater extent than changes in 
the radiological image [13]. The results of the author’s study 
are consistent with the results of studies conducted by other 
authors [14, 15, 16, 17]. In the study conducted by Cubukcu et 
al., pain, stiffness and disease duration determined efficiency 
of patients with gonarthrosis, and in the studies conducted by 
Nur et al. pain was the strongest determinant in the self
assessment of functional efficiency in women [16, 17]. 
According to Rooij M. et al., deterioration of the functional 
status of patients with gonarthrosis may be influenced, apart 
from radiological changes, by the intensification of pain, 
strength of the extensor muscles of the knee joint, reduced 
walking speed and comorbidities [14]. This is also confirmed 
by the author’s study, in which pain influenced difficulties 
when walking on flat surfaces and up the stairs, and the 
number of comorbidities influenced the ability to maintain 
balance and gait function.
In studies analysing the type of factors that may affect the 
progression of lesions in patients with coxarthrosis, it was 
found that comorbidities worsen the functional status of 
patients [15, 18]. In the author’s studies, the number of 
comorbidities influenced the load symmetry of the lower 
limbs, balance and walking on flat surfaces, which translated 
into a reduction in physical fitness of the patients.
Patients with gonarthrosis had greater difficulties getting up 
from a chair than patients with coxarthrosis. These difficulties 
may result from high strain on the knee joint when rising from 
a sitting position. In a study conducted by Ellis et al., when 
getting up from a sitting position, forces in the knee joint, 
acting parallel to the long axis of the tibia at the contact point 
of the tibia and the femur, were up to seven times greater than 
body weight, which may contribute to the generation of pain 
when standing up, in particular in the group of people with 
degenerative lesions [19]. Moreover, in people with 
gonarthrosis, reduction in the muscle strength of the extensors 
of the knee joint, i.e. the main muscles responsible for this 
function, was observed [20, 21].
Many of the analysed factors contributed to the difficulties in 
putting on socks in patients with coxarthrosis. It is an activity 
that requires an appropriate range of motion in the hip joint 
[22]. Meanwhile, a limited range of motion is one of the 
frequent consequences of the development of osteoarthritis of 
this joint.
As the course of osteoarthritis of the hip and knee joints 
significantly reduces functional efficiency and worsens the 
quality of life, it is important to develop appropriate 
procedures aimed at preventing its development and reducing 
the already existing lesions [1]. If this is impossible, it is worth 
providing the patient with devices that facilitate everyday 
functioning (e.g. grip handles to put on socks). The use of 
physical therapy and kinesiotherapy in both groups of patients 
seems to bring measurable benefits in terms of improving their 
physical fitness and preparation for possibly planned surgery 
[23, 24, 25]. In the latter case, the use of the socalled pre
rehabilitation, i.e. education and exercises preparing for 
surgery, seems very justified. Its basis is an individual 
approach to each patient and possible modification of 
recommendations and exercises during such a process [1, 7]. 
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Functional efficiency is improved and pain is reduced. Patients 
after a hip or knee arthroplasty recover faster. This is of great 
importance in patients at the advanced stage of the disease in 
whom joint function and locomotion are significantly reduced. 
In particular considering the fact that numerous studies 
indicate that the results of surgical treatment are not always 
satisfactory [1, 26].

Conclusions
1. Stiffness and pain deteriorate functional efficiency in 
women with coxarthrosis and gonarthrosis.
2. Greater problems with gait and balance are observed in 
women with coxarthrosis, while women with gonarthrosis 
have greater difficulties when walking on flat surfaces and 
getting up from a chair.
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